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Overview

Introduction to PTI

The 1999 Observing Season
Instrument Improvements
Astrometry

Phase Referencing
Software Developments
Future Plans
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Instrument Description

NASA funded, tech dev. for Keck and other interferometers

2-way system, 110 m max baseline

40 cm collecting apertures

Active broadband fringe tracking at K (2-2.4 nm) or H (1.5-1.8 nm)

Spectrometer resolution of R = 25 — 50

Angle tracking at R +1 (0.7 — 1.0 nm) X;’ﬁfﬁti&s (1999)

Dual-star capability for narrow-angle astrometry
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Observing Modes

— Single Star Mode
» One interferometer, one baseline, visibility measurements
» Binary stars, stellar apparent diameters
— Bright Dual-Star Mode
» Two interferometers, independent fringe tracking
» Astrometry of similar-brightness visual binaries (61 Cygni)

— Faint (or Phase Referenced) Dual-Star Mode

» Two interferometers, tracking info from brighter star fed to
other fringe tracker

» Astrometry with faint reference
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Observing Stats 1999

Up 227 of 291 possible nights
» 184 single star
» 28 bright dual-star
» 15 phase-reference testing

9788 scans on 574 separate targets
» (1 scan = 130 sec of fringe tracking data + calibrations)

Highest-throughput night: 122 scans
Efficiency (fraction time tracking fringe + calibrations): 30%
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New In 1999 Season

Routine H-band capability
Selectable coherent integration times

» 10, 20 ms for fringe tracking

» 50, 100, 250 ms for phase referenced
Phase referencing with pathlength feedforward
Narrow-angle baseline monitoring
Automated pipeline reduction, archiving, reporting
New observation planning tools
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Narrow-angle astrometry with PTI

With a long-baseline interferometer,
accuracies <100 uas are possible with
1glf}:grentlal measurements over small
ields

Approach

— Dual-star feed to separate out
target star from astrometric
reference

— Dual beam combiners to allow
simultaneous measurements

» One beam combiner tracks
target star

» Second beam combiner
switches between stars

— Laser metrology to control
systematic errors
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Narrow-Angle Astrometry
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Phase Referencing with PTI

Analogous to adaptive optics on a large telescope

Approach

— Fringe track on a bright star within the isoplanatic patch of the
target star

— Use as a probe of the atmospheric effects on the target star

— Correct using optical delay lines by
» Feedback same signal to both stars’ delay lines
» or... Feedforward signal to secondary star’s delay line

Advantage
— Allows longer integration times that would ordinarily be possible

» Improved sensitivity



J=0
The Fringe Tracking Control Loop
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Visibility and Seeing Data (25 sec points)
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Automated Calibrator Selection

— Physical Parameter Estimation e Help
(Teff’ dlameter) Object Designation/Pos 12_Eoo

— Database query (Hipparcos,
Simbad)

- Timing/Delay Range Calculations
- Real-Time Target Availability GUI

4 name ., HD - HIP .- Pos

_I Mo Calibrators| @ LCV|  LCi| s LCI| s Max Diam (mas)| |
_i Calibrator Search Radius|
i Miny] | i Max V| | o Maxk| |

I Simbad Query'

® Timing Info| @ Timing Display| @ Select Date| — |day|1|_lyear z000 |
@ fhol diameters| @ IR Data] | Constrain Temp| @ fhol Plots| @ PostScript| | EPS|

! Calibration Script Cnmpnsiﬁun' | Parallax | XxEphem Display'

Dispatch Quit

| _1 Min K|

May

Reset |

. timing GUI - O] x|

File Help

. getCal Heturn - 12_Boo

Jshomefgrid/ptifoatalogfgetial. dew/getCal-2. 2. 1/getCal -targetMame 12 Boo -1Class ¥ -timing Hmiags a6 2100, thty Bed
= The JD at 0 UT is 2451665.5

### GUI catalog from getCal w2 2 1dew s . G

# Resolwving tagget 12ann viz SIMEAD L e

# target HD 123990 I 0 3 ] 3

# Simbad Search HD 123999: Type: Spectroscopic binary FO9IVw V=4 823 0250

HOC123000 14 10 23,934 +25 05 30,037 -0.025 -0.060 4.8 4.8 FOIWy 0.0 ;o oo trg

# Simbad Search HD 120136 Type: Warizble Star FAIV ¥=4 50 HDC1201.36 ol

HOC120136 13 47 15 743 +17 27 24 862 -0.504 0.054 4 5 2.2 F7¥ 9.3 0. 79+/-0.2 cal HDC1239 HDC123999 A

# HIP 69751 (HD 125040} has his multiple component flag set to C

# the © designation indicates solutions were found for individual components HDC125040 <%

# 2 components:

# A component -- V= 6. 506 Al -

# B component -- ¥= 8 657 at sep 4 425 arcsec/PA 157 deg HDC123132 .

# Simbad Search HD 125040: Type: Star in dovhle system F8V V=6, 25 HOC1309458 b

HOG125040 14 16 32 843 +20 07 18.654 -0.145 -0.094 6. 2 4 9 FAV 5.2 0.37+/-0.1 cal HOC1239

# Simbad Search HD 128167: Type: Warishle Star F2V V=4 d4df Suhset

HOC122167 14 34 40 817 +20 44 42 468 0,217 0.133 4 5 3.6 FiWyvar ¥.1 0.78+/-0.0 cal HOC

# Simbad Search HD 129132: Type: Spectroscopic binary GOV ¥=6.137

HOC120132 14 40 21,874 +21 58 33,125 -0.016 0.040 6.1 4.7 GOV ¥.5 0.209+/-0.4 cal HDC1239

# HIP 72567 (HD 130948) has his warishility flag set (1)

# with 0.011 mag scatter in 148 chservations

# Simbad Search HD 130948: Type: Star G1¥ W=5. 880

HOC130948 14 50 15,811 +23 54 42 638 0.158 0.032 5.9 4.4 G2V 9.1 0.54+/-0.0 cal HDC1239

# Timing summary run at 1/4/100, day 10004 f

# for timings on 5/1/2000, day 0122

# The J0 at 0 hr UT is 24516655 I~ | -

# The LET at 0 hr UT is 06:49:23.3 .

# Approximate UT sunset -- sunrise times: 02:50:55 -- 12:38:11 Legend:
,," # Using 35 deg zenith angle constraint

Delay Range  m— Zanith Range Tr
P | -
Save | Close | Print | Close | Sunrisef3unset Current UT/LST
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Quick-Look Data Processing

Real-time data
processing

— Visibility
— Fringe Jitter
— Intensities, Ratio

WWW/Java interface

— Access from
anywhere

y
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File Edit ‘Wiesy Go Communicator Help
< @ 3 @ @f = < & BN

Back Forgard  Reload Home Search  Metzcape Print Security

7| wuf " Bookmarks A Location: attp: //192. 107. 167. 200/cqi-bin/ptiy ,r| @07 What’s Related

v 4 Google Search ¢ SpaceDaily ¢ Ben Lane’s Homepage ¢ CHN Interactive

16 Mar 2000 08:29:21 GMT doy: 077
Minutes since last new data: 01:00 O

thome/pti/tvis/100076.suminfo
Inc Spec ¥A2 |’Spe|: Photons |/Ratiu Cor |’Time Fraction rLuck Ereaks |
IncwLvA2 | CohWLvA2 | WLPhotons | Jitter [ CohSpecva2 |

Inc Spec Va2 fill
0Ey % PR g ' ' ' T | HDC101501 a
R HDC102713
L i 4
07 f*@i-ﬁ" Py gy d G HDC101606
I # >§ % HDCA10379 &
06 % 1 HDC109914
% 5 HDC109217 o
0Af 1 HDGC111681
HDC115383
041 .
0ar .
n2f .
04 r .
DD C 1 1 1 1 - 1 1 1 1 1 |
60 65 70 75 80 85 90 95 100
Tirne of Day (GMT Hrs)

|§| 100% &pplet Plot¥isApplet running o i S o2 E2) 2|




S0

Automated Level-1 reductions

- Scripts automate end-of-night
reductions

— Level -1 reductions
» Calibrated visibilities
» 25 sec visibility points
— Baseline model
— Email report to collaborators

— Web access to nightly
summary, log

— CD burns of level-0 data
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New for 2000 Season

— Low-Background Dewar
— HAWAII Detector
» Improved read noise
» Improved spectrometer resolution (R~100)
» Improved Tracking Limit ( mK > 6)
— Operational North-West Baseline
» Extended Sky Coverage
» 2D astrometry
— Improved Siderostat Pointing
» Increase Observing Efficiency
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More Observing
Stats
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Measuring Diameters
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